(tt) i* t& * & & I :; 6 -3 1 \ r 4* §3 £ *i @ ® fcb |g 



(i9) m^mmmmmm 

(43) mt&'AMB 
2004 ^10 £ 14 B (14.10.2004) 




i iiiii iifiiiu o iiiui run uni mil mi i n fu urn run iim rim fim rin iiiiin mi mi » n 



PCT 



do) m&'. 
WO 2004/087979 



Al 



(51) glS*#t*#§ 7 : C22C 38/00, 38/32, 38/54, B23K 9/00 

(21) SBJfcHJgS-^-: PCT/JP2004/004599 

(22) g&fflggB: 2004 *P3 E31 B (31.03.2004) 



(25) m&mmoyBm-. 

(26) m^mosm-. 

(30) ®&mT-'5l: 
4#Gl2003-95742 



B*|§ 



2003 *f3 £31 B (31.03.2003) JP 



(71) mmx(&m$fo<±x<Dftfcmiz'oi\x): s&afT 

• *f &CF35ga$ (NATIONAL INSTITUTE 
FOR MATERIALS SCIENCE) [JP/JP]; T 305-0047 5? 
*£» O < Ififi T-S 1 TB2Sl#Ibaraki(JP).ttS^ 
(SUMITOMO METAL INDUSTRIES 
LTD.) [JP/JP]; T541-0041 ^BEJ& *RErtj **E^t^ 
4 TB 5f3 3-^ Osaka (JP). EiH^SS#ti 
(MITSUBISHI HEAVY ESDUSTRD3S, LTD.) [JP/JP] 
x 108-8215 $E^2T|16f5t Tokyo 

(JP). 

(72) »W#;fc«fcOt 

(75) S&W%/aj|SA (3fc@ICOlNT(D*j: ffl^iE^ 
(TABUCHLMasaaki) [JP/JP]; T 305-0047 StttJR O < 
tfrti ^FSE 1 T i 2 g 1 aAfTiBta A^IS • tm 
W£«*»f*3 Ibaraki (JP). ffiffl j§— (OKADA,Hirokazu) 
[JP/JP]; T 305-0047 3S«!R O < l£ ifr ^-^ 1 T B 2 § 
1 *tb£fTft&A*lK • ##W£tS«rt Ibaraki (JP). 
jfiH 912. (KONDO,Masayuki) [JP/JP]; =f 305-0047 
O < tfrfi S 1T§2f1f 1*2: ?tm 
&A&S • «»Bf^ti^rt Ibaraki (JP). if* it 



(TSUKAMOTO^usumu) [JP/JP]; =f 305-0047 3?«EiR 

*mBf&&#rt Ibaraki (JP). PJfi? S±S| (ABEJFujio) 
[JP/JP]; T305-0047 3?tt* "3 < If rfi ^FJg 1 Tl2f 
1 ^ SH:ifTi&£A&ft • ^Sf^ti^rt Ibaraki (JP). 

(74) ftSA: Sjg (NISHIZAWA.TosbJo); =f 107-0062 

M7$.®mz mWUJ6TB 1 1 W if XiJ-i7i 
Will e/U^r-f > if 7 F Tokyo (JP). 

(8i) »£@(«*a)fci^jBy. ^T<Das©@rt«a*t 

RTtlj: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
B W, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FT, GB, GD, GE, GH, GM, HR, HU, 
ID, EL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NT, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE.Sg! 
SK, SL, SY, TJ, TM, TO, TR, TT, TZ, UA, UG, US, UZ 
VC, VN, YU, ZA, ZM, ZW. 

(84) ftfemmTFOui^mv . ±T<Dmm<Dfcm&m& 

'Sim): ARIPO (BW, GH, GM, KE, LS, MW, MZ, SD, SL, 
SZ, TZ, UG, ZM, ZW), (AM, AZ, BY, KG, 

KZ, MD, RU, TJ, TM), 3 - O y / i (AT, BE, BG, CH, CY, 
CZ, DE, DK, EE, ES, FI, FR, GB, OR, HU, IE, IT, LU, MC, 
NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 



f&tt'M 



ON 
OS 
00 



O 



(54) TiUe: WELDED JOINT OF TEMPERED MARTENSITE BASED HEAT-RESISTANT STEEL 

(54) mmmzm-. mm^n,T>v>( bmmmm<D^mm^ 

SiJ^Ttf , A 7 elded I™? ° f 3 temPered martensite based heat-resistant steel, characterized in that the fine grain portion in the 
weld heat-affected zone of a heat-res.stant steel having a tempered martensite structure exhibits a creep strength of 90 % or more of 

a^Sy^ 



WO 2004/087979 



93 $IB if 



PCT/JP2004/004599 



fffSf 

SlV^T>t^ hfiift AS ME T 9 1, P92, P122 
*»^9>hlc*W-*»f*»jE«te«ffit-*»*3Sfttte:tt, T I Gig 



1 



WO 2004/087979 PCT/JP2004/004599 

**fcfc*c*fc»,ii««f**©n^v»ia*(HAz*tt*)ica:*. 

So 

oTV ^- T&frl*, 1 0 9 0t:^T©M^T^&£b£ftTV^P 
9 2 4>P 1 2 2«OHAZm D IB*- X5^-T httft«t«» • 

-n^T-fcp 92tPi2 2#<73^M^;i/^>-y-r h^w^m©^ 

-^I^fKfiTntiWoT^S. P92^P122f0 

HAZi^tllfnTYPE-IVlIMi;, 6 5 OtT^U 
-:/&£rBf Pelted**© 2 0 %SSSTfiTt £. 

S (fc£*.fc£, #fF;£jiKl#$0 o 3=tc, tfg^O. 0 0 2-0. 1 

r«Mfttt£*&ft*tt?e*f 0 . 0 0 5-2 /im©*^ttf(0 1| 
XS21^H-flXl 0 4 -lxl 0 8 M/mm 2 ^$-&S^^:^Ji 



2 



WO 2004/087979 



PCT/JP2004/004599 



©#fl5**mT*Cfc#MS3ftTV»* (fet^H ttttXHU, 5# 
M)» C u tN i ©^JntdckoTHAZ (DH^^fb^M^^jJ: 

« m V . H A Z <D * U - 7 31 ft © ^ ft *p fgij §g $ ft X V» 5 ( & £ A tf , 

#flF5:^6#fig) 0 

LfrbfcjtfS, P92tP12 2«CD«M¥o^U-^itftlC«V» 
#$i<ht^S#T^ F#»j*3ft, ^n^LTVKrtfciS, 

•f H©^rti>-r h^#< u> f*«m*i,*t<&*&», ha z <d 

— ^»S^*^<«TTSHAZ»IS[|B©^j5fc^ft!l$ftfejfe H ^;p 

#i¥8-8 5 8 4 8^i 

2001-1927761 -^-^fg 
#PB¥ 6 - 6 5 6 8 9 ^-^fg 

#19^ 11-106860 n^m. 

9 - 7 1 8 4 5 
#5§¥ 5 -4 3 9 8 6 ^<&m. 



&mxwi 3 

#fP3tM6 



3 



WO 2004/087979 PCT/JP2004/004599 

ffif&mtf* mm%x, b : o . o o 3 - o . 03% sttts z. t cm 

0. 03-0. 15%, Si :0. 01-0. 9%, Mn:0. 0 1- 

1. 5%, Cr:8. 0—13. 0 %, A 1 : 0 . 0005 — 0. 02%, 
Mo+W/2 : 0. 1-2. 0%, V : 0. 05-0. 5%, N : 0. 
0 6%£TF, Nb: 0. 01-0. 2%, (Ta+Ti+Hf + Zr): 
0. 0 1-0. 2%0^©lWllxa21PiJ:^tL, 

um^mt^mmm^, s s tc, mm%-e, co:o. 1-5. 0%, 

N i : 0. 5%£TF, Curl. 7 %PJlTO^O V>*rtl^ 1 IXtt 2 @ 
&±£#}Tr£;i<fc (|f*a4), fit, ^MV^rr^-f 
^■f SW^m^\ a«%^?, P : 0. 0 3 %^T, S : 0. 

0 1%^T, 0:0.0 2%^T, Mg : 0. 0 1 %£*T, Ca : 0. 
0 1%^T, YX.Zt%r±m7tm : &m~e 0 . 0 l%J^T©|*F©^Ttl^ 

02S, P 2#£P 2^<Z)^^^#© 6 5 0 'CXCD^ y 
38 91 * ^ j& f -5 © (D A & © ?£M 



4 



WO 2004/087979 PCT/JP2004/004599 

**T?*n«, aft wick i;**-.*^^ htn^ «»«r®ttR^ 

SUTrfcD, HAZ|itt«fc«S8-r***fiD**««#i:W«|j!Kttlifc 

^fcffiStS^O^S^i^^^^^j^^^ HA Z 
Aft IC J: ?) Hi^f < fcfcb&ftjjf fcfcjfcT* t, HAZ 

ft*fcft#s*T«b, ##©i§M<7;^>i^ bmmmmomi—xr 



5 



WO 2004/087979 PCT/JP2004/004599 

^ssfc* mm^)v^>^ bmwmmvmmte, mmhtcmz*-x 

Ac x J*« JiOMflEfcS 6 StlfcjttjRv^^-f h 

B 0.0 0 3-0. 0 0. 

0 0 3 X*»Ttttt**«ffc«k*tt||Lx^^-«TfiD3»*35J+»T 

o. o 3x«a*«iift» j0i |j ( ^ fc j. oTfttt1>J(|;i;tt 



6 



WO 2004/087979 PCT/JP2004/004599 

* ! ft<a^t>n5, ftmiziz^ B<D<smm\z. o . o o 4~o. 02% 

COtfItt,IlJST, 0. 0 3-0. 1 5X*t3aST?*S, Cte, 

i*<5££*>fc, *fc«*»fcbT*U-:/**fc*^-r*. 0. 03% 

V>. 0. 15%$imt, iMTjl/TW hM&^f 

C *aite:tt, 0. 0 5-0. 12%t^5„ 

S i O^tllt 0. 0 1 — 0. 9 %&M}gT$>2>o S i 

0. 9X*«SlT*fc«tt39lffT'r«.ff*b<tt, S 1***12, 0. 
1 — 0. 6%T&<5„ 

Mnotftn, o. oi-i. 5 xatjannr&js. Mn 

MnOttift 0. 2 — 0. 8%dWit-e^^o 



7 



WO 2004/087979 



PCT/JP2004/004599 



Cr ®^»»> mm%x~, 8. o~i3. o%*m%T?3Qz 0 Cr 

Cr^tlft, 8. 0-10. 5%T&£„ 
A 1 ©^SKS, 0. 0005-0. 02 X*Sjg^T?»S. 

Am, «*»£LTMfc7n*T*o, o. ooo5%^±ttnt 

M o iiWOtfilt Mo§iT^(Mo + W/ 2 ) 
0. 1-2. 0*at*gnr**. MofcWtt, H»Mft5c*T**tfc 

$-Sr£fcte4>&< it) o. IX^Kt?**. -^r, 2. 0%^Mi§T 
fiTtS. ffSKS, Mo+W/2lt,0. 3-1. 7%T-&£ 0 

V(D ^^ sli ^ a*%x, o. 05-0. 5 %&mm~r:$>% a 

**ft*«fffl«»^<+»J6c^»J-yi|flE*»#6nfeV».-^ 0.5% 
NbOttilt mm%T*. 0. 0 1-0. 2X*tiST?»5. Nb 

T a, Ti> Hf, Zrtt, Nb*ViR|*fc, «JHjftttft«r«Mt 
TO. o 1 %£4±©^in^j&:^t+^^:^ij-^^^ sn ^ Vio N 

C o 0 . 1 - 5 . 0 %^jg^7?fe^ 0 C o tt. 



8 



WO 2004/087979 PCT/JP2004/004599 

<5 7i7-f h©sufc*amu ii7^f>^ bum^mmv^TK 
?z>rz®\z\z, o. i %&±(Dmtn&&m~?3bz> 0 rctzv, 5. o%£ 

f&m&i>m<u% 0 &m\z\t. cootttit o. 5-3. 5%t& 

P. S, O, Mg, Ca, YXtflfr±»i5c*tt, ^"rtlfc^pJigft^ 

T% P : 0. 03%, S : 0. 01%, O:0. 0 2%, Mg : 0. 0 
1%, Ca:0. 0 1%, Y2fctf#±ai5£*: 0. 0 15K«jBiiT«fc, 

^FT»W^«aifcja, Sn, As, Sb, Se^fe^tfe, 
*SSfS §8 fc «fc D , * U - ^Hft«t« b < fiTTS H A Z «ttS«t+» 



9 



WO 2004/087979 PCT/JP2004/004599 

ill 

^ 1 





C 


Si 


Mn 


P 


S 


Cr 


W 


Mo 


V 


Nb 


Co 


PI 


0.079 


0.30 


0.48 


<0.001 


O.001 


8.77 


2.93 


<0.01 


0.18 


0.046 


2.91 


P2 


0.074 


0.30 


0.48 


<0.001 


0.001 


8.93 


3.13 


<0.01 


0.18 


0.046 


2.92 


T1 


0.078 


0.30 


0.50 


0.002 


0.002 


9.27 


1.01 


0.98 


0.21 


0.047 


1.54 


T2 


0.078 


0.31 


0.50 


0.002 


0.002 


9.28 


1.61 


0.72 


0.20 


0.030 


2.01 


T3 


0.079 


0.30 


0.50 


0.002 


0.002 


9.27 


2.01 


0.49 


0.21 


0.048 


3.03 


S1B 


0.12 


0.28 


0.61 


0.018 


0.001 


10.05 


2.05 


0.36 


0.21 


0.06 




S2 


0.09 


0.16 


0.47 


0.010 


0.001 


8.72 


1.87 


0.45 


0.21 


0.06 






N 


' B 


Sol.AI 








m 


im 




PI 


0.0017 


0.0047 


<0.001 


0:0.002 Ni<0.01 


m 


1080*0-111 AC-*800tMh AC 


P2 


0.0014 


0.0090 


0.001 


0:0.002 Ni<0.01 


m 


lOSOtMh AC~^800 e C-1 h AC 


T1 


0.0017 


0.0130 


0.002 




w 


IISOTMh AC^800r-1h AC 


T2 


0.0075 


0.0130 


0.002 


Ta:0.04 Ni:0.2 Cu:0.05 




1 080*0-1 h AC-^OO'C-I h AC 


T3 


0.0029 


0.0095 


0.002 




« 


1 1 500-1 h AC-*790T:-1 h AC 


S1B 


0.059 


0.003 


0.017 


Ni:0.3 Cu:0.97 




1050O-1.6h AC—770 < C-3h AC 


S2 


0.050 


0.002 








1070O-h AC— >, 780 < C-1h AC 



Mg<0.01%, Ca<0.01<>/o, YSO*#±^55^<0.01% 



*L&* : m*kR.xfimmm&xkisTte2>. pi,p 2u^.zst 1 ~t s<m, 
1 8 0 k s <D-i >ziy h&n&mmm&mKTftMLfc. pi, P2# 

mm&MVfr. Tl~T3#lt «kM»L,fflbfcJ:D^ff 8 4mm-» 
Ml 2. 5mm©if icifb, 1 1 tcilfc 0 OiMI^Itfe. 
S1Bfi > ASME P122#T^^ J*Mtt«l 

S 2 fMl^SASME P 9 2#CDT^SR|Sf^#Tab 0, 

PI, P2U. T1~T3#, S1B#, S2#fcOV>T, IwfDfeOD 



10 



WO 2004/087979 PCT/JP2004/004599 

0-2 0 0A,Ar^^x,iitiMl7 4 0t-4htlfc o 
!&8*mtt. PI, P2#, Tl~T3#Oifi:aAWS ER N 
i Cr-3Mf«U SIBtt, S 2#0M^ttAA*CD*att 

m 2 















pi 


8 5% 


m 
m 


P2 


i 8 5% 


Tl 


9 0 % 




T2 


7 5% 




T3 


8 5% 




SIB 


0% 




S2 


0 % 



^2fC, i*i¥oHAZ»tt«fe*^*## (!)ai<07x9<f hft 

©»«^»»^rttfcikfiFbTv»«ic«cDiBr«iH;ft*bfc. pi, P2# 



ii 



WO 2004/087979 PCT/JP2004/004599 

httteJ:*HAZ««[«-Ctt«KV»Jli3&ta*Sn*. fE**T& 
*S 1 B#iS 2«OHAZItt«tt, ^TM7i|Bt-XTt>f htt 

HAZItt«o3 &sn « flft j. wnmn ^ WMfcfciDrt* 

^^ffofeo ^U-^ttlfttt, lS6 5 0t, muj&Jjfcl 0 0,11 
0a 2 0, 1 3 0MPatLfc.l00MP aTttMMTtlft, 

1 1 oMPaPiim ^Tn©*»j»#fc^^T*>«*ri?«»fb, h 
s*ifc©sgjg: mm6 5 ot:, #jnji£c^i i o, 9 omp a), urnfe 

&33, 6 5 CCfccfefrS 1 1 OMP a <D& V —zf&ffimfflte, P 2# 
®^g*£Tl 9 3 0*WC*D, S 1 B#©**M4 1 3 0 0 S 

&* s js # t m m m m © m # * ^ -r . 



12 



WO 2004/087979 PCT/JP2004/004599 

9 o %*fe^ofe. 

Htt©»«^«ft*ffiteft#UT^**«flDlBfaJt«t*«<, HA 

WZ, T2tt, SI B^&tfs 2tt*5 1 OmmXl 0mm 

ttSf**S6 3ti*J:5feilftai*Tf** 9 5 0tt:i h&L&Vtt&* & 

#u ^•vmm&mmm (74ot:-4h^ g*) ^jgb^ 0 £© 

Tl 0 0-3 0 0^a£fcR*J:3fca|j RBT fc, B- _h 
IBL&9 5 0-C- 1 h©iMIt:J;t)f^$tl§«^ ^RECD*«I» 

i^<&«m5n«. fcfc, 9 5 0t-l hCD^MSCD#Mji^ 
»2 0t:/^LL ^rn©K»©A cl jiSt'e>9 5 CCaTT* 



13 



WO 2004/087979 



PCT/JP2004/004599 



m 3 















P2 


6 0% 




T2 


6 0% 




SIB ! 


0 % 




S2 


0% 



14 



WO 2004/087979 



PCT/JP2004/004599 



2. mm^)v<j->v{ hmm&m-rzmmmtf, mm%7?. b : o. 
o o 3~o. o 3%^^-r^>m^mimm(Dmm^^>^ hmm 

3. iM7;pf>^ hmmzm-Tzmmmtu mm%x~. c o. 

0 3-0. 15%, Si:0. 01-0. 9%, Mn:0. 01-1. 
5%, Cr:8. 0-13. 0%, Al :0. 0005-0. 02%, 
Mo+W/2 :0. 1-2. 0%, V:0. 05-0. 5%, N : 0. 
0 6%£*T> Nb : 0. 01-0. 2%, (Ta+Ti+Hf+Zr): 
0. 0 1-0. 2 % OfJO^fn^ 1 SXtt 2 l^±Stf 

Co:0. 1-5. 0%, Ni :0. 5 %&>T, C u : 1 . 7 %&T<D 

P : 0 . 0 3 %^T, S : 0 . 0 1 %£*T, O:0. 02 
M g : 0 . 0 1 %&T, C a : 0 . 0 1 %£AT, Y&tf :?f ±£f7C5ff : 
ff-TO. 0 1 %£*T©f*KDV>m^ iax«2a^J:^##TSif^3g 



15 



WO 2004/087979 



PCT/JP2004/004599 




1/2 



WO 2004/087979 PCT/JP2004/004599 



150 
140 

130 
120 



n OT 110 



■R 100 
90 

80 
70 



t — i — r i i 



10 



"i 1 — i i i i 1 1 1 r 



i i i i it 




' '"ll _l llll.nl , ,| 

100 1000 10000 



2/2 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/004599 



A. CLASSIFICATION OF SUBJECT MATTER " 

Int. CI 7 C22C38/00, C22C38/32, C22C38/54, B23K9/00 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C22C38/00-60, B23K9/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Kbho 1994-2004 

Kokai Jitsuyo Shinan Kbho 1971-2004 Jitsuyo Shinan Toroku Koho 1996-2004 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 

WPI 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



X 



. A 



Citation of document, with indication, where appropriate, of the relevant passages 



JP 2001-192761 A (Nippon Steel Corp.)/ 

17 July, 2001 (17.07.01), 

Par. Nos. [0051], [0052], [0061], [0062], 
[0065] 

(Family: none) 

JP 2002-69588 A (Sumitomo Metal Industries, 
Ltd.), 

08 March, 2002 (08.03.02), 
(Family: none) 

JP 2001-279391 A (Sumitomo Metal Industries, 
Ltd.), 

10 October, 2001 (10.10.01), 
(Family: none) 



□ Further documents are listed in the continuation of Box C. | | See patent family annex. 



Relevant to claim No. 



1-5 



1-5 



1-5 



Special categories of cited documents: " " 

'A" document defining the general state of the art which is not considered 
to be of particular relevance 

E" earlier application or patent but published on or after the international 
filing date 

If document which may throw doubts on priority claira(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"CT document referring to an oral disclosure, use, exhibition or other means 
"P" document published prior to the international filing date but later than 
the pnonty date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"V document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
06 July, 2004 (06.07.04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 



facsimile No. ' 

Form PCT/ISA/210 (second sheet) (January 2004) 



Date of mailing of the international search report 
27 July, 2004 (27.07.04) 



Authorized officer 



Telephone No. 



mtiUgmUr PCT/JP2004/004599 



a. &m<Dm-tz&m<D&m mmrwvm (ipo ) ' 

Int. CI' C22C38/00, C22C38/32, C22C38/54, B23K9/00 



watmoitM^fKem mm&w&m (ipo) 

Int. Cl' C22C38/00-60, B23K9/00 



B^B^ffltflg^ 1 92 2-1 9 96* 

axm&ammmmM 1971-2004* 

B*BSftftffi*Bg&tt 1994-2004* 

H*B»B»rjjaMft&fr 1 9 9 6-2004* 

WP I 



C. |§jg-t --5 



A 
A 



A 0 01-192761 A ( ^ H*««ttc^*fc) 

.2 00 1. 0 7. 17, 00 5 1, 00 5 2, 0 06 1, 00 6 
2, 006 5 (7t5J^U 

2002. 03. 08 (77?y-^t) ' 

2001. 10. 10 (77^U-/j;l) 



1-5 

1-5 
1-5 



HBMiaE«r3feT UfcB 



06. 07. 2004 



Bl^iM§|©^#3tTJ«ifeT3fe 

B*B4#fFJt (ISA/JP) 

10 0-8915 

IHTg 4#3-5§- 



0 



27. 7. 2004 



0 3-3581-1101 



4K 



9 7 3 1 



IS:PCT/ISA/2 10 ($2^) (2004*1^) 



3 4 3 5 



